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Abstract. We presentwo searchesor the Higgsbosonin /s = 1.96TeV pp collisionsusingdata
taken with the D@ detectorduring Run Il of the FermilabTevatron collider. The first studyis a
searchor neutralHiggsbosongroducedn associatiomwith bottomquarks.The crosssectiongor
theseprocesseareenhancedh mary extensionsof thestandardnodel(SM), suchasin its minimal
supersymmetriextensionat large tan3. Theresultsof our analysisagreewith expectationsfrom
the SM, andwe useour measurement® setupperlimits onthe productionof neutralHiggsbosons
in themassrangeof 90to 150GeV.

Thesecondstudyis asearcHor thestandardnodelHiggsbosonproducedn associationvith the
Z bosonWe studythepp — ZH — vvbb channelwhichis oneof the mostsensitve waysto search
for light Higgs bosonsat the Tevatron.We selectmultijet eventswith largeimbalancean trans\erse
momentumand two b-taggedjets. Then we searchfor a peakin invariant massdistribution of
two b-taggedjets. After subtractingthe backgroundswe setthe 95% C.L. upperlimits on the
o(pp — ZH — vv) x BR(H — bb) for Higgsmasse®etweerll05and135GeV.
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INTRODUCTION

The Higgs boson,which is hypothesizedo be responsibldor electraveak symmetry
breaking,s theonly particlein the SM thathasnotbeendirectly obsened.Higgsboson
alsoappearsn theextensionof theSM, suchassupersymmetrySUSY).In theminimal
supersymmetriextensionof the SM (MSSM) [1], therearetwo Higgsfields andfive
physicalHiggsbosonsthreeof which areneutral. Tevatronexperimentanbesensitve
to bothSM HiggsbosonandMSSM neutralHiggsbosons.

In both searchegpresentedn this paper [2, 3], final statescontainb-jets. Higgs
signalwould appearasa "bump" in the di-b-jet invariantdistribution. Therefore,good
understandingf thecalorimeteresponsandb-taggingarethemainingredientof both
analyses.

STANDARD MODEL HIGGS SEARCH IN MULTIJET EVENTS

We usedatacollectedby the D@ detector [4] betweenMarch 2003 and June2004,
correspondingo an integratedluminosity of about261 pb~1. We selecteventswith
two acoplanarb-jets with trans\erseenegy above 20 GeV. We requirethat missing



trans\erseenengy in the eventis above 25 GeV. In addition,we usekinematicvariables
basedn vectorsumof trans\ersemomenteof jetsandtracks.

We distinguishbetweentwo typesof backgroundsuchas physicsbackgroundand
instrumentalbackground Physicsbackgroundsare mainly dueto misidentifiedb-jets
in Z+jets and W+jets processeswith final state neutrinosthat escapethe detector
Instrumentalbackgroundsare multijet eventsin which enegy of jetsis mismeasured.
Physicsbackgroundsare estimatedusing using PYTHIA, COMPHER and ALPGEN
Monte Carlo event generatorsMonte Carlo sampleswere processedhroughthe D@
detectorsimulationandreconstructiorsoftware. Instrumentabackgrounds estimated
from data.

_No excessof eventsis obsered. We derive upperlimits on o(pp — ZH) x BR(H —
bb) for four Higgs masspointsin the rangebetweenl05and135GeV. Theresultsare
plottedin Figure 1.

SUPERSYMMETRIC HIGGS SEARCH IN MULTIJET EVENTS

We requirethreejetsabore 15 GeV atthe highesttriggerlevel. In the offline we require
atleastthreeb-taggedets. Both the py thresholdsand pseudorapidityangeselections
areoptimizedfor Higgs massandnumberof requiredjets. Signalratesandkinematics
arenormalizedto NLO calculations.

Major sourceof backgrounds SM multijet production.Therearetwo maincateyories
of multijet backgroundOnecontainggenuineheavy-flavor jets,while theotherhasonly
light-quark or gluon jets that are mistakenly taggedas b-quarkjets, or correspondo
gluonsthatbranchinto nearlycollinearbb pairs.Backgroundshapds determinedrom
doubleb-taggeddataby applyingthe tag rate function to non-b-taggedets. Thenthe
backgrounds normalizedto the dataoutsidethe signalregion.

No excessof eventsis obseredandupperlimits on neutralHiggs productioncross-
sectionarederived. Thelimit is shaovn asa function of Higgsmassandtang in Figure
2.
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FIGURE 1. 95% C.L. upperlimits onthe crosssectionfor ZH productiontimesthebranchingraction
forH — bb
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FIGURE 2. The95% C.L. upperlimit ontan3 asa function of ma for two scenarioof MSSM, “no
mixing" and"maximalmixing". Also shavn arethelimits obtainedby the LEP experimentdor thesame
two scenario®f the MSSM[5]
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